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ABSTRACT 

Outlined are the minimum requirements for a 
quinmester course of introduction to high school geometry. After a 
description of the course content and overall goals, further details 
are presented in nine sections. Each section gives performance 
objectives, textbook references, content (including lists of 
vocabulary and associated properties) , and suggested teaching 
strategies. The material covered includes angles, parallels, 
perpendiculars, congruent and similar triangles, inequalities and 
constructions. There is an emphasis on the use of simple visual aids 
in developing the initial concepts. The pamphlet closes with sample 
posttest items and a bibliography of selected textbooks and 
audiovisual materials. (MM) 
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PREFACE 



The following course of study has been designed to set a 
minimum standard for student performance after exposure 
to the material described and to specify sources which 
can be the basis for the planning of dally activities by 
the teacher. There has been no attempt to prescribe 
teaching strategies; those strategies listed are merely 
suggestions which have proved successful at some time tor 
some class. 

The course sequence is suggested for a guide; an individ- 
ual teacher should feel free to rearrange the sequence 
whenever other alternatives seem more desirable. Since 
the course content represents a minimum , a teacher should 
feel free to add to the content specified. 

Any comments and/or suggestions which will help to Improve 
the existing curriculum will be appreciated. Please direc 
your remarks to the Consultant for Mathematics. 

All courses of study have been edited by a subcommittee of 
t-.tie 19 70-71 Mathematics Advisory Committee. 



1 



CATALOGUE DESCRZPTIOH 



The first of a two-quln sequence vhlch Introduces the student 
to all of the theorems usually Included In high school geom- 
etry; emphasis Is on the understanding and use of these theo- 
rems without proof. Develops concepts and skills relative to 
lines, angles, and triangles. Includes algebraic solution of 
some problems; sketching of 2-d and 3-d Illustrations; Inter- 
preting data from Illustrations; basic construction; and ap- 
plication of definitions, postulates, and theorems In problem 
solving. 

Designed for the student who has siastered the skills and con- 
cepts of Algebra lb. 



TABLE OF CONTENTS 



Goals 3 

Objectives, ScopS| Sequence, and Strategies 
Z. Intuitive Introduction to Terminology 



and Properties ^ 

II. Formalized Fundamental Geometric 

Relationships ^ 

ZIZ* Angles, Parallels, and Perpendiculars 

In a Plane 9 

IV. Angles, Parallels, and Perpendiculars 

In Space 12 

V. Conatructlon Involving Angles and 

Segments 1^ 

VI. Congruent Triangles 16 

VIZ. Similar Triangles 18 

VIZI. Inequalities 2l 

IX. Constructions Involving Triangles 23 

Sample Posttest Items 24 

Annotated Bibliography 29 





OVERALL ^OALS 



Tb« will 

!• Aequlrtt an apprttciatlon of gaea^trlc ferat la hit 
•vtrydty tnvlreiiatiit. 

2 * Utt atthtattlctl tyabelty Betatiem^ and Toeabu* 
lary ptcaliar to th« study of gseastry* 

3 « Zapreys hit ability to rsatea inferaslly. 

4 « Davtlep ths ability to Titualiss spstial ralatioa* 
ships and Isarn to skstch diagraas of thsss rsla* 

tiOBShipS. 

5 « BatsBd his undorstindlBg of asasuvsnsBt* 

6 * Dayslop rsadiag tsehBlquas suitabls for aatha* 
aatles and scisucs. 

7 « SxtsBd his ability to do* constructions with only a 
ceapsts and straightsdga* 

8 « Rainforca skills in eoaputation. 

9 « Build a foundatioB for future doyolopaant af favaal 
proof. 

10 * Bnrlch his under s tending of gooaatry through hittar* 
leal rofaroncot. 



RET TO STATE ADOPTED RBFBRENCBi 



N • Moiaa^ Eduln B. and Downsy Floyd L. » Jr. OaoaatrF * 

Baadingy Maosachusottst Addison •Was icy Fubliahiag Ca*^ 

Znc«» 19d7« 

L • LawiOy Harry. OaonCtry. A Contaaporary Cauran . Frinca* 
ton^ Rsu Jersey t b. Van Wea trend Ceapanyy '^na«» Itdi* 

t 4 

JP • JurgantsBy Dc .nally» Dolciani. Modern Oaoaatry . loaiaat 
Houghton Mifflin Ceapanyt 1963. 

A • Anderson', Oaren, Oraaillien. gohool Mathaaatiaa 

Oaoaatry . Bos ton t Renghten Mifflin conpany, 1966* 
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I, INTUITIVE INTRODUCTION TO TERMINOLOGY AND PROPERTIES 

Perfornance Objectives 



The student: will 

1. Separate the geometric properties of a given object from 
other properties vhlch are physical or chemical. 

2. Identify geometric terms which are commonly used In dally 
conversation. 

3. Use geometric termn (oral and written) to describe 
physical objects In the world about him. 

4. Read with understanding standard geometric notation for 

the sets: point, line, ray segment, length of a segment, 

plane angle, dihedral angle. 

5. Sketch both two-dimensional and three-dimensional figures 
using the sets listed In objective 4. 

6. Describe In standard geometric notation an object shown 
plctorlally. 

7. Identify and sketch the six geometric sets determined by 
two points. 

8. Find the length of the segment determined by two given 
points. 



State Adopted References 





M 


L 


JD 


A 


Ch. 


1.2, 

10 


1 


1 


1»12 



Other References 

Dade County Experimental Proj - 
ect' for Geometry . Level 1 . 
S.A.O. 1.01, 1.02, 1.04 
N.C.T.N. Geometry . Unit Four 
of Experiences in Mathema- 
tical Discovery. Washing- 
ton, D.C.t National Council 
of Teachers of Mathematics, 
1966. 



1, INTUITIVE INTRODUCTION TO TERMINOLOGY AND 
PROPERTIES (continuttd) 



Courte Contant 



Glv« * brief introduction to geometric propertlei (eise, shcpe 
and position) and the use of geometric terminology in everyday 
life. 

Develop intuitive underetanding and use of standard geometric 
notation, as veil as visualisation •£ spatial relationships 
in two and three dimensions, where applicable to the following 
point, line, plane, segment, length of a segment, ray, op- 
posite rays, plane angle, dihedral angle, space. 



Suggested Teaching Strategies 

1. Have students maintain a notebook containing key ideas, 
concepts, and drawings. 

2. Use inexpensive visual aids such as knitting needles,, 
manilla folders, pencils, shoe box, index cards, straws, 
pipe cleaners, an orange, tiles, string, hangers, siy- 
rafoam, pick-up sticks, etc, 

3. Ha'/e students make lists of obi sets found at home, out- 
doors, and in school which can be represented by point, 
line, plane, segment, etc. 

4. Have students clip articles from newspapers and magasines 
and underline geometric terms. 

5. Have students sketch objects found in the room, such as, 
the room itself, table, filing cabinet, desk, etc, 

6. Use the NCTM booklet listed under references; it is very 
good for extra class activities. 
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XI . FORMALIZED FUNDAMENTAL GEOMETRIC RELATIONSHIPS 



PerfortMince Objectlva 



The student will: 

1. Use precise geometric langnege In describing relation- 
ships and properties. 

2. State the conditions which determine a line, a plane, 
and space. 

3. Identify sets (described verbally) which are coplanar 
and select all subsets which determine a plane. 

4. Name the Intersection of sets represented plctorlally. 

5. Identify sets (shown plctorlally) which are! colllnear, 
noncolllnear, coplanar, noncoplanar. Intersecting. 

6. Detexmine whether or not a line lies In a given plane. 

7. Identify the set used to separate: a line, a plane, 

space. 

8. Determine a^hether or not a given set Is convex. 

9. Make a list of objects and classify each as a convex set 
or a set which Is not convex. 

10. Make sketches to Illustrate all possibilities under each 



2 half-planes have a com- 
mon edge 

2 planes Intersect 

3 planes Intersect 



Other References 



of the following conditions: 

a. 2 lines lie In a d. 

given plane 

b. 3 lines lie In a e. 

given plane f. 

c. A line and a plane 
Interyect 



State Adopted References 





N 


L 


JD 


A 


Ch. 


2,3 


1,7 


1,3 
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Dade 8.A.G. 1.05, 1.06, 



1.10 



11. FORHULIZED FUNDAMENTAL GEOMETRIC 
RELATIONSHIPS (continued) 



Course Content 



Forneliee fundnnentel geonetrJLc concepts by the use of P^*^^** 
geonetric lengisege. Extend the vlsuellsetion of spetlel role — 
tlonshlps In two end three dlnenslonS) where eppllceble to* 



Sets of points Reletionshipe 



point 

line 

plene 

segment 

rey 

opposite reys 
he If -line 
helf-plene 
he If -spec e 

specs 



collineer noncollin«*r 

coplener noncop lener 

betweenness sepermtion 

convexity nonconvexity 

intersecting lines 

non-intersecting lines (permllel end skew) 
non-intersecting plenee 
non-intersecting lines end plenes 
intersections of other sets 
intersecting plenes 



Associeted Properties 
The Distence Postulete. 



Two points determine e line. 

Every plene conteins et leest three noncollineer points* 

Specs conteine et leest four noncoplener points* 

If two points of e line lie in e plenSf then the line lies in 
the plene. 

Three collineer points lie in en infinite nuirt>er of plenes* 

Three noncollineer points lie in exectly one plene* 

A line, plene » end specs ere sepereted by e point, line, end 
plene, respectively* 

Two lines sepmrete e plene into three or four convex s^te* 

Three lines seperete e plene into four, six, or seven convex 
sets* 



Two plenes seperete specs into three or four convex sets* 

If two lines intersect, the intersection is exectly one point 



XI • FORXALIZED FUNDAMENTAL 6B0MBTEIC RELATIONSHIPS 
Cour«« Content 

1 

A«»oclNt»d Prop<rtl#« <coatinu»d) 



If a lln« Intartacts a plana not containing thn llnOa thn 
Intarsactlon It nxactly onn point* 

If two plnnna Intarnact, thn Intorsoctlon la a linn, 

A plana It datnrnlnad by: (1) throe noncelllnaar polntt) 

(2) a point and a lino not eontaintni thn pointy (3) two 
Intaraactlng llnast <4) tve parillol llnao. 



Suagaatad Taachlng Stra^oaina 

!• Mafca a flrat octant nodal from a cardboard box or fren 
pagboard, 

2, Uaa flaxlbla wlra and colorad baada to dloeuaa colllnaar 
ity and batwaannaaot pointing oct that thaoa daflnltlona 
apply only to point a on a atraight lina, 

3* Uaa drinhlng atrawa and pint to fora a tripod, intartaet 
ing llnaa, ate. 






fe k’^gy ta rewp 
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111. ANGLES, PARALLELISM, AND PERPENDICULARITY IN A PLANE 

Parfornanc# Objtctlvs 



Tha atudant will: 

1. If glvan' selactad vocabulary Itaas 
a', itate tha daflnltlon* 

b'. aaka a aketch to llluatrata. 

c. Batch ItOBs to soltabla parti of a glvan akatch. 

2. Uaa a protractor to 

a', construct an angle of any glvan Boaaura. 

b, find tha naaaura of any pictured angle. 

c. construct tha aupplsasnt and/or the complanant of . 
a given angle. 

3. Compute the naaauraa of the ranalnlng three of tha four 
angles formed by tvo' Intersecting lines whan glvan the 
naeaure of one angle. 

4. Identify pairs of parallel Unas In a figure having cer- 
tain given angle measures. 

5. If given a figure showing two parallel or two non-parallel 
lines cut by a transversal, name pairs of: 

a*, congruent angles, 
b. supplementary angles. 

6. Describe verbally and Illustrate by sketching the relation- 
ship between' tvo angles whose sides are: 

a*, parallel. 

b. perpendicular (tvo cases are required). 

7. Explain (orally or In writing) why two ' 

a. complementary angles are both acute. 

b. supplementary angles cannot both be acute. 

8. If given a sketch showing two parallel lines cut by a trans- 
versal, Identify and* measure pairs of: 

a*, congruent angles, 
b. supplementary angles. 

Other References 



Dade 8.A.6. 1.10; Units XI, 
IV, V 



ttate Adopted References 





N 


L 


JD 


A 


Ch. 




2»4 

6,8 


1,4,5 


5.7 

10 





ZZZ. ANGLES, PARALLBLZ8M, AND PBRPBNDZCUURZTT ZM 
A PUNB (continuttd) 

Courf Cfcpf nt 



Develop concttpti ralated to the piano angle with niniaal ea« 
phaeie on proof* 



Vocabulary 



Plana angle 
eidas 
vartax 
' Interior 
ext ar lor 
acuta 
obtuea 
right 
etraight** 
raf lax** 
linaar pair 



eupp lamentary 
comp lamentary 
vertical 
congruent 
alternate ex« 
terior 

correeponding 
alternate in« 
terior 



interior on the 

eame aide of 
a tranovereal 

unite of meaeure 
including de« 
greet 
minutee 
eecondt 
radiant 



** Taries from Hoiee point of view 



Protractor 

Perpendicular 

tegmenti 

rayt 

linet 
etc • 

Parallel 

tegmenti 

rayt 

linet 
etc • 

Tran ever tal 



Aiiociated Propertiet 



The else of an angle doet not depend upon the length of itt 

eidet * 



Every angle it congruent to iteelf* (Identity) 

> 

Two anglee congruent to the eane or congruent anglet are con- 
gruent to each other* (Traneitive property of congruence) 

Zf two anglee form a linear pair, they are eupplementary* 

Zf two anglet are both congruent and tupplamantary, then each 
it a right angle* 

Any two right anglet are congruent* 

Supplement t of congruent anglet are congruent* 

Complementt of congruent anglet are congruent* 

Vertical anglet are congruent* 

Zf two interiecting linet fora one right angle, they fora 4 
right anglet* 

Zf 2 anglet are complementary, then both are acute* 

Zn a plane, if the tidet of one angle are parallel to the tidet 
of a tecond angle, the 2 anglet are either congruent or tupple- 
nentary * 



o 
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Ill, ANGLES. PARALLELISM, AND PERPENDICULARITY 
IN A PLANE 

Course Content 

Aeeocleted Propertlee (continued) 

Through e given externel point there Is only one psrsllol to 
s given line* 

Conditions which deteralne persllel lines In s plsnet 
s. Two lines perpendlculer to s third line ere psrsllol to 

b. Tlo*^llnes'esch psrellel to s third lino ere psrsllol to 

c. If^^two^llnes sre cut by e trsnsvereel end one “J- 

tUnete Interior (exterior) sngles ere congruent, then the 

linos sro psrsllel* . . 

i. If t*o llnSt »r. cut by a tramuaraal and ***• 

responding sngles ere congruent, then the lines ere 

e. If*two*ilnes sre cut by e trsnsvereel end one pslr of In- 
terior engles on the sene side of the trsnsvereel ore 
supp lenen tsr y , then the lines sre perellel# 

If two perellel lines ere cut by s trensversel, 

a, sltornete interior engles ere congruent; 
b'a corresponding sngles ero congruent ; 

c, interior engles on the seme side of the trensversel ere 
supp leoontsry • 

Suesestod Teechlng Streteglos 

1. Refer to S.A.G., Unit II; Angles; 

Ports of Anglos" provides exorcises on bsslc work with 
pleno sngles end dlhedrsl engles# _ 

"Using the Protrector" is sn Introductory unit . 

"Using s Trenolt" uses s homomede trensit# 

d. "Angle of Width" provides ectlvltlos on assuring . 
e* "Vertlcsl Anglos" strengthens t;nd ore tending of nuoor- 

f. ”Nuierlcsl^Exorclses Using Definitions end Properties 
of Angles" Is rich In supp lemon ter y problees. 

2. Bncourege students to discover by meesurenent the reletlon- 
shlps In this unit. 

3. Studanca cajoy Mktug a tranclt; rafar to Irulni Allan »odac. 
A Libers 1 Arts Approech to Msthemetlcs,* 



* • 

* *• 



•• 



IV. ANGLES, PERPENDICULARS, AND PARALLELS IN SPACE 



Perfor— nc« Obj<ctivet 



Th« ttudent will 

f 

1. M«k« tketchas to illuftrato oach of the **Attociatod 
proportlof.” 

2. Stato vatbally the property illustrated when given a sketch. 

3. Detsraine the projections into a plane of: 

a) a line 

b) a point 

c) a line segaent 

d) an angle 

e> a pair of intersecting lines 

f) a pair of parallel lines 

g) a pair of skew lines 



State Adopted References 



Other References 





M 


L 


JD 


A 


Ch. 


8,10 


7,9 


1.5,7 


9,11 



Dade S.A.G. 1.07; Unit 11 



Suggested Teaching Strategies 

1. Refer to S.A.G. , Unit 11: Angles 

s. "Parts of Angles" provides ererciset on basic vork vith 
dihedral angles. 

b. "Dihedral Angle Measure" eontnins nany exercises, j 

. Research on projective geonetry and its relation to* art, to 
nap nsking', etc., suikes a good extra credit project. 
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XV. AH6LE8, PERPENDICULARS, AMD PARALLELS IH 
SPACE (continued) 



Couroc Content 

■( 

Develop epetlel concepte releted to englee, perellellea, and 
perpend Icular Ity . 

Vocabulary 

Dihedral angle (Interior, exterior, vertical, right, aeaeure, 
edge, face, plane angle) 

Projection 

Aeeoclated Propertlee 

All plane anglei of a given dihedral angle are congruent. 

If a plane Interiecte two parallel planea, the Inter eect Ion 
le two parallel llnee. 

If a line la perpendicular to one of two parallel planea. It 
la perpendicular to the other. 

Two planea perpendicular to the aane line are parallel. 

Two llnee perpendicular to the aane plane are parallel. 

Parallel planea are everywhere equldlatant. 

All plane anglea of the aane dihedral angle are congruent. 

If a line la perpendicular to a plane, then every plane con- 
taining the line la perpendicular to the given plane. 

If two planea are perpendicular, then any line In one of 
perpendicular to their line of Interaectlon, la perpendicular 
to the other plane. 

If a line and a plane are not perpendicular, then the projec- 
tion of the line Into the plane la a line. 



V. CONSTRUCTION , INVOLVING ANGLES AND SEGMENTS 

PTfpyaanca Obicctlvet 

Using only n conpnns and ttralgiit adge, the etudent will 

1. Copy a given eegaent. 

2. Find the au« and difference of aeaauree of given aegnents* 

3. Construct the perpendicular bisector of a giver segment. 

4« Pass a circle through 3 noncollinear points* 

5* Erect a perpendicular to a given line at a point on the 
line. 

6. Drop a perpendicular to a given line fro» an external 
point. 

7* Copy a given angle. 

8. Construct the sua and difference of neasures of given 
angles. 

9. Bisect a given angle. 

10* Construct angles of special neasures, such as: 90, 75, 

60, 45, 30, 15, 150, etc. 

11. Construct the parallel to a given line through a point 
external to the given line. 

12. Make sketches to Illustrate each of the ••associated 
properties *•• 

13. Divide a given segment Into a given number of congruent 
segments^ 

State Adopted References Other Eaferences 





N 


L 


JD 


A 


Ch. 


4,5-5, 

15 


3,15 


10 


17 



Dade Units II, IV, V 



V. CONSTRUCTION INVOLVING ANGLES AMD 

SEGMENTS (continued) . 

Cour ee Content 



Develop ekille need In conpase^etrelght edge conitructlone re- 
lated to line segnente and angles* 

Vocabulary 

Segment bisectora (midpoint, segment, ray, line, perpendicular) 

Angle bisector ^ 

\ 

Associateed Properties ' 

Every segment has exactly one midpoint* 

Every angle has exactly one bisector* 

Through a given external point there is exactly one line 
parallel to the given line* 

In a plane, through a given point on a given line there is 
exactly one line perpendicular to the given line* 

In space, through a given point on a given line there are an 
infinite number of lines perpendicular to the given line* 

Through an external point, there is exactly one line perpendi- 
cular to a given line* 

In a plane, the perpendicular bisector of a given segment is 
the set of all points equidistant from the end points of the 
segment* 

In space, the perpendicular bisecting plane of a segment is the 
sat of all points equidistant from the and points of the segment* 

The shortest segment Joining a point to a line not containing* the 
point is the perpendicular segment from the point to the line* 

The shortest segment to a plane fron an external point is the 
perpendicular segment from the point to the plane* 

If a line is perpendicular to each of two intersecting lines at 
their point of intersection, then it is perpendicular to the 
plane determined by the intersecting lines* 

If a line is perpendicular to a plane, than the plane contains 
every line perpendicular to the given line at its point of inter- 
section with the given plane* 

Two linaa perpendicular to the same plane are parallel* 

In a plane, two lines perpendicular to the sane line ar«>) 
parallel to each other* 

I 

In any triangle, the sum of the measures of the angles is 180* 

15 



VI. CONGRUENT TRIANGLES 



Performance Objectives 



The student will 

1. Define and Illustrate Items selected from the vocabulary 
list. 

2. Label corresponding parts of given marked figures. 

3. Name congruent triangles using notation which shows 
corresponding vertices of a given marked figure. 

4. State the postulate which Justifies the congruence of two 
marked figures. 

5. Identify all corresponding parts of given congruent 
triangles » where the correspondence Is shown: 

a. plctorlally 

b. by letters without a figure 

6. State conclusions which can be derived from the given 
facts: 



S'. Two sides of a triangle are congruent.* 

b. Two angles of a triangle are congruent.* 

c. Three sides of a triangle are congruent. 

7. With only a straight edge and compass copy a given triangle 
using each of the following methods: 



a*. SSS 

b. SAS 

c. ASA 



*8. Construct a triangle with a straight edge and compass when 
given: 



a*. SSS 

b. ASA 

c. SAS 

* Optional 



d. SAA 

e. HL 

f . HA 



State Adopted References 



Other References 





H 


L 


JD 


A 


Ch. 


5,15 


5,15 


2,6, 

10 


17 



Dade Unit VI 
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VI, C0H6RUENT TRUN6LBS (continued 



Course Content 



• 4 



! 

> 

u 



o 4 

•ERIC - 1- 



Develop precise vocebulery end geonetric notation related to ^ 
triangles end congruence; postulate end/or deve|.pp inductively 






Vocei>ulery 

Polygon 
TrieOgle 

included angles 
I included sites < 

vertex interior end extprior of 

adjacent sides triangle (intuj^tiye) 

Kinds of triangles end related parts: 



* 






© 



acelene right 

isobceles obtuse 

equilateral acute 

eqiiienguler / 

One»to<»one correspondence 
corresponding sidps 
corresponding angles 
OO^gtuent sides 

Associated Properties 



1 

ies( 



legs 

hypotenise 
vertex fbgle 
base ? 



base angles 



congruent angles 
congruent triangles 



A 



4 



•<luilateiral triahgre ie equii^gullr and vice versa, 
Cone true f*£iins 



$ I 



-H • 



jr. . 



jjonattuctldns » . » ^ ‘ . Vv * • ' * ' 4., * ^ * 

‘Wi%4gle .W S8S; ASA, SAS.JsAiti M,i,HA" 



r . 






» « • 

* 



li*- 

'.} M 









V/ 



» *• 



Two polygens are congruent if, for some pairi’ng'.tf their ver.-| 
tic as I each side and each angle of one polygon is congruent to 
the 1 corresponding part of the other polygon, ' 

:* *■ ‘ ^ ' 

A'*triangle is a three-sided polygon, ^ 

Ihh correspondence ABC^ii^ABC is called the identity congruenoi, 

* ft . 

Zf* A;B '■ AC, then the correspondence i)iBC^ACB is* called a half . 
congruence^ which is no;t an identity congruence, ♦ ‘ 

Congruence, postulates and theorems: ' SbS, 8A8, ASA, 8AA, BL, HA 

‘ A • I • • . • ds 

If twof sides of a tciangla are congruent, > the angles . opposite «, 
•those sides- are congruent^ -and, conyeraoly, if twcd*anglas of • a i 
trianglO, are c'ongrueht, the sidhs' opposite those angles are 
congruent,* N * I " 

• f . » V ' ■ ’ » 
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VIX. /.}fiXHILA.R TRIANGLES 

.ro* •■:■■■ 

Performance Objectives 

C* ^ p ■ ***•■* '• “ ■■ ■ ' “ 

iwlll ■ ' ■■ i-v- : ^r--.v;;:v:v;/ ■ 

!• Vi.nd thm mleelng term of e proportion when given the 
0[therc«h«ee terme. 

«• Find the geometric end arithmetic mean of two tarns given 
im hnnaricu'l-'or lltetkl- form’, ' “vmc;:; 

b ■■ 1 . cr ^ ' ■■ ■ • - ^ ■'■ ' 

3, Determine whether figures in a given marked diagram are 
elnllar; And if so, identify Ahe prej^Ari^;^^^^ 

the.j conc-lositoh, - 

4, I«ist ell L proportions determined by a line iptereecting 

' tFA» eldesflof a tr iang ie and pari llil ii thft^ lli?3 * siie"^ ' 

5. 

' I 

V- 

6. 



Detfvalae|whether a segment Is pAtiU#! tht^^A.eide oi a 
triangle A f given eertiih proportional paSi^s'^^* '^^ 

Identify the proportions determined by a hisedidt oi Ah 
angle of ra-trisngle; ' ^ 



7, SeliEe for ; the missing measures of a right triengla if giAn 
a drawing 'showing the altitude td thd 'hib^tiftile. ‘‘ ^ ■ 

V,-. ■ , ■’< < V q fsre... a’::' ■ ■ ■.• ■ 

8* If given the ratio of corresponding parts of similar 
figuxiesv apply the prop Ar foi'mulas to find: 

a* perimeter 
h'4>i:jarea V 

j » C ^..^-yolnSW ” '■ ■■ ■ . 

^ 'XP '-^ha Rpthagorean Theorem to find the missing meesures 
pf the sides of a given right triangle, 

10* Use the converse of the Pythagorean Theorem to determine 
la ttslaag’le is a right triangle, 

Apply the eppropriate fotmula to solve for the missing 
parts in speciel right triangles: 

a« 30.80-90 
b« 45-45 -90 



8tate Adopted References 



Ch« 
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r 


L 


' JD 


A 


A 
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7,10 


t 

13,14 

« 
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VII. SIMILAR TRIANGLES (continued) 



Course Content 



Develop precise vocabulary and geonetrlc notation related to 
similarity, with emphasis on triangles. Postulate and/or de- 
velop Inductively properties of* similar triangles and related 
properties of special triangles. 

Vocabulary 

Ratio Similar polygons 

proportion geometric mean similar triangles 

means arithmetic mean proportional segments 

extremes 

Projection 

Associated Properties 

Two polygons are similar If, for some pairing of their vertices, 
corresponding' angles are congruent and corresponding sides are 
In proportion. 

Similarity theorems: AAA, AA, SAS , SSS 

If a line Is parallel to one side of a triangle and Intersects 
the other two sides, then a) It divides the sides Into propor- 
tional segments; b) It cuts off segments proportional to these 
sides and conversely. 

If a ray bisects one angle of a triangle. It divides the oppo- 
site side Into segments which are proportional to the adjacent 
sides. 

Transitivity of similarity with respect to triangles. 

The altitude to the hypotenuse of a right triangle forms two 
triangles which are similar to the given triangle and similar 
to each other. 

The altitude to the hypotenuse of a right 'triangle la the mean 
proportional (geometric mean) between the segments Into which It 
divides the hypotenuse. 

A leg of a right triangle is the mean proportional between the 
hypotenuse and the projection of that lag on the hypotenuse. 

If two triangles are similar, then the ratio of their areas Is 
equal to the square of the ratio of any two corresponding sides, 
altitudes, or medians. 



I 



VII, SIMILAR TRIANGLES 
Course Content 

Associated Properties (continued) 

If two triangles are similar, then the ratio of their perimeters 
is equal to the ratio of any two corresponding sides, altitudes, 
or medians, 

* 

Pythagorean Theorem and Its converse, 
i Theorems on special triangles: 30-60-90 and 45-45-90, 







VIII. INEQUALITIES 



Performance Objectives 



The student will 



1 . 



2 . 



3. 



Use the order properties (transitivity, addition, 
tlplicatlon by a positive number) In the solution of sl«' 
pie inequalities. 

Find the missing angle measures of a triangle If given 
measures of an exterior angle and one remote interior 

angle. 

Use exterior angle properties of a triangle and transltl 
vlty to establish relative sizes of angles In a given 
figure. 



4. Determine the largest angle of a triangle If given measures 
of the sides. 



5, Determine the longest side of a triangle if given the 
measures of the angles. 



6. Determine the largest angle of a figure partitioned Into 
txiangles If given appropriate information. 

7. Determine the longest side of a figure partitioned into 
triangles If jglven appropriate information. 

8. Solve numerical problems Involving the definition of dls 
tance from a point to a line or plane. 



9. Determine whether the given measures could be the lengths 
of the sides of a triangle. 

10. Use the "Hinge Theorem" and its converse to compare lengths 
of segments and measures of angles. 



State Adopted References 





M 


L 


JD 


A 


Ch. 


7 


16 


PP. 17, 

90,91, 

97,101 


8 
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Vlll. INEQUALITIES (continued) 



Course Content 



Develop precise vocabulary and geometric notation related to 
triangles and Inequalities. Postulate and/or develop In- 
ductively associated properties. 

Vocabulary 

Order of Inequality 
exterior angle of a triangle 
remote Interior angle of a triangle 

Associated Properties 

Properties of order: 

trichotomy addition 

transitivity multiplication (by a positive number) 

An exterior angle of a’ triangle Is larger than each of Its 
remote Interior angles. 

The aieesure of an exterior angle of a triangle Is equal to the 
sum of the measures of the two remote interior angles. 

If a triangle has one right angle, then Its other angles are 
acute. 

If two sides of a triangle are not congruent, then the angles 
opposite thoae sides are not congruent and the larger angle is 
opposite the longer side; and, conversely. 

The shortest segment Joining a point and a line is the perpen- 
dicular segment. 

The distance from a point to a line or from a point to a plane 
Is the length of the perpendicular segment. 

inequality ; The sum of the lengths of any two sides of 
a triangle Is greater than the third side. 

” Hlnge Theorem ”; If two sides of one triangle are congruent to 
two sides of a second triangle and the included angle of the 
first triangle la larger than the Included angle of the second 
triangle, then the third side of the first triangle is longer 
than the third side of the second triangle; and, conversely. 



IX, CONSTRUCTIONS INVOLVING TRIANGLES 



Performance Objectives 



Uelng only a compass and straightedge^ the student will 
construct 



1, Isosceles triangles 6. 

2, Equilateral triangles 7. 

3, Right triangles 8, 

4, Angle bisectors of triangles 9. 

5, Perpendicular bisectors of 

the sides of a triangle 10, 



Medians of a triangle 
Blmedlans of a triangle 
Altitudes of a triangle 
Inscribed circle of a 
triangle 

Circumscribed circle of 
a triangle 



State Adopted References 





M 


L 


JD 


A 


Ch. 


15 


11,15 


10 


13,14, 

17 



Course Content 

Develop precise vocabulary and geometric notation related to 
constructions Involving triangles and special set of points re 
la ted to triangles. 



Vocabulary 



Sets of points related to a triangle: 



angle bisector 
perpendicular bisector 
of a side 
BSdlan 
blued Ian 
altitude 



clrcumc enter 
Incenter 
orthoc enter 
centroid 

circumscribed circle 
Inscribed circle 



Associated Properties 



The medians of every triangle are concurrent at a point 
thlrds of thr distance from one vertex to the mid-point of the 
opposite side. 

The segment Joining the midpoints of two sides of a triangle Is 
parallel to the third side and one-half as long. 



% 
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SAMPLE POSTTBST ITB!S 



For a final toet, choose an appropriate maaber of tost questions 
fk* 0 Bi the foUoNing collection* 

!• nm ths list at the right , select the one best choice which 
Batches each identlf^ring sentence or phrase in items 1 - ID* 
Write ths letter of your choice in the appropriate blank* A 
letter may be used more than once* 



1* 


An undefined term 


a* Acuta angle 


m* Bxterlor angle 


2* 


Brery an^ has two 


b* Between 


n* Half plane 


3. 


Doss not contain its edge 


e* Bisector 


0 * ^ypotnaaia 


4* 


Mesne<''at least one" 


d* CoUinearity 


p* Ipiteraaotian 


5. 


Ths union of three rays 


e* Congruent 


q* laoeeelea 




A property of bstwsennesB 


f* ConTerBe 


r* PlM* 


7. 


Sat ecnmon to two sete 


g* Coordinate 


8, Linear pair 


d* 


Almiyi equilateral 


h* Corollary 


t* Ray 


9. 


An£laa hieing equal measures 


i* Diagonal 


u* Rhomhue | 


10* 


Anile whose msaeure ie lees 


J* Dihedral angle 


T* l^ranareraal 




than 90 degreea 


k* Bxaetly one 


w* Triangle 






1* Bmietanee 


X* Ifeilon 



II* VArlte TRUE if the statement is true* If the ata teae nt is fa^Si 
write the replacement for the underlined word(s) or syBbol(s) 
which will make the statement true* 

11* The longest aide of a right triangle is called the hTBothesie* 
12* TWO lines in space are either paralleli intersecting, or skew* 
13* If two planes are each parallel to the same line, the two 
planes are perpendicular to each other* 

14* IndAH/, if B 4 ^A> m4.C| then AC > BC * 

15* If twQ lines are each perlendicular to a third line, the two 
Un^i are perpendic «iin». 

16* In a plans, all points equidistant ft'cn two given points lie 
on the osdlfyi of the segasnt Joining the two points* 

17* Two planes any separate spa^s into four hB*^^"^*^*"**- 
Id* GUrm a eorrespondanee ABC 4>BCA of ths Tartless of a trian^, 
if BC and BC^^, th6nAABC is soalens * 

19* Ih: a plans^ if a line ia perpendicular to one of two parallel 
linsBi it is parallel to the other* 

III* Find tha aolx^ion to each problssii state the so.lnti<m in simple 
rsdieal form* 

20* The measure of an angle ia six tiams the BMsure of its 
supplement* What is the measure of ths ang^T 
21* What is the sMasurs of ths ssmplemsnt of an an^ of S2 4 x 
dsgcees* ^ 

22* Ths mea iu rs of an exterior smtfdfee*of a trian^ is 106 and 
ths measure of one angle of the triang^le la 68* What are 
ths BBUures of ths o^r two an^s of the trianipe? 

23* La 4ABC, KC is a right an(^* Ql is the msdlSB to ths 
hFPotsause, and 61) is ths altitude to ths hypotenuse* If 
mif>k what is b4.NC0 7 



o 

ERIC 



a<: 2 






£ 



Soplt Poatteat ItmM - Contimiad 



<*■ 



o 

ERIC 



III. Contimiad 

24. In tha figoro, plana M || plana N, 
ts N, and F6 la tha perpandieiilBr 
biaaotor of cl. If m<C-PB-A s 




26 



29 



what la ■ 4: B&C7 

25. trian^a ara ajailar and thair araaa ara 01 and 36* 
What la tha ratio of a pair of oorraapooding aidaa? 



20. Hi tha glQn plana flgare, XdXAB, 

iC X ABf AB « 6, BB 4» and OS a* 6. 

26. What ia tha ntaarioal -valua of fit 7 

AO 

27. What ia tha maarioal aalua of 7 

20* What ia tha inaarioal valna of ? v 4S ^ 

a A ABD 

31. In aasD, 4,k ia a right an^ aad J&X. K 
BD « 16 and CD s 20. 




29. What la A07 

30. What ia AB7 

31. What la AC7 

32# Solaa for xi iJLi s ^ 



33. 

34. 

35. 

36. 



37 - 30. 
37. 

30. 



Solaa for xs 

Conplatat If ^5s 4x» than ^ - . 

Two ainilar triangllaa hata a pair of eorraaponding aidaa 
of langtha 2.5 <t)ner0.6 raapaotiaaly/ What ia tha ratio 

of thair parlaatara7 

TWO ainiiu' ric^ trianglaa hava bjpotamaaa of langtha 
5 and 10. What la tha ratio of tha araaa of Uia two 
trianglaa. 

Ih tha giran flgura, AC W FQ. 

If AR » 6, AP » 2, and CQ « 5» 
than whit la RC7 
If PR » 33» AP »'1D, and ST * 0, 
than what ia RS7 
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Sample Poattest Icens - Continued 



III. Continued 

39. Two angles o£ one triangle have measures 30 and 100, and two 

angles of another triangle have measures 30 and 50. Are the 

triangles similar? 

40. In ^ PQR, Q * rl^t angle and the medians Intersect st 

S. If Pit « 12 and FQss 9» how long Is 

IV. Complete each sentence with the correct symbol^) or word(s). 

41. A line and a plane are perpendicular If they Intersect and 

If every line lying In the plane and passing through the 
point of Intersection Is . 

42-43. If two angles of a triangle are not congruent, then the 

sides opposite them are ______ and the la opposite 

the larger aide. 

44-45. Every line separates the pclnts of a plane not on the line 

Into two sets, and If P Is a point In one set and Q 

Is a point In theother set, then the segment PQ . » 

46-47. The segment between the midpoints of two sides of a tri- 
angle la _____ to the third side and . 

48. If two half-planes have the same edge but do not lie in the 

same plane, then the union of the half-planes and their 
comsKm edge is called . 

49. TWO or more lines are said to be if they share a 

comaon point. 

50. The point of intersection of the angle bisectors of a tri- 
angle is called the 

51. The point of intersection of the of a triangle is 

called the centroid. 

52-53. The intersection of the ___ of a triangle and the in- 
tersection of the af a triangle nay each lie in the 

exterior of the triangle. 

54-SS. A correspondence between two triangles is a similarity if 
the sides are proportional and the corresponding 

. are congruent. 

56-57. An example of a correspondence in which corresponding 
, angles are congruent but the correspondence ia not a simi- 
larity is that between a and . 

» 

58. , If a is the arithsMtic mean between the two positive nuari>ers 
r and a, then a 



Sanple Poattest Items - Continued 



V. Select the letter(s) corresponding the cholce(8) which correctly 
answer the <juestloTi. Give correct choices* 



59. 



Which of the following are not convex sets? 

(a) a square (b) a ray (c) a line (d) a triangle 



(a) a plana 



60. Which congruence conditions, abbreviated In the choices 

below, are sufficient for proving the triangles eongruMt? 

(a) SAS (b) AAS (c) SSS (d) SSA (e) AAA (f) ASA 



61. The projection of an angle Into a plane may not be which of 

the following sets? ^ ^ 

(a) a line (b) a ray (c) a point (d) a aegnsnt (•) •» 



62. Given two planes In space. Into how many reglonii can they 

separate space? ^ v 

(a) three (b) four (c) six (d) seven (e) eight 



63. The figure lllustrateii the first steps 
In constructing a certnln circle aaao- 
clnted with A ABC. What should be the 
next step in the construction? 

(a) Let GQ Intersect 

(b) Construct the bisector of ^OQB. 

(c) Constract a perpendicular from 
Q to AC. 

(d) Draw the^ circle with center Q and 
radius 

(e) Draw a circle tangent to AC. 



C/ 




B 



64. Two altitudes of a triangle Intersect In the exterior of the 

triangle* The triangle astat be . ^ 

(a) right (b) Isosceles (c) equilateral (d) obtuse (e) acuta 



VI. Print TTOl If the statement Is trus; print FALSI If the atateaent 

la false. 

65. The ancient Greeks used a protractor to do geometry. 

66. The set of all points In the Interior of an angle which are 
equidistant from the aides of the angle Is defined ae the 
bisector of the angle. 

67. Using only a compaaa and straightedge. It la poatlble to 
construct a 5%^ angle. 

68. In apace, the set of all points equidistant from the end 
points of a segment Is the midpoint of the aepmnt. 
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Sample Poatteat Itraa * Continued 



VI. Continued 

69. The aet of all polnta In a plane which are vertices of 

equilateral triangles having a given segment ss base Is 
a line. a: 

70. Using only a compags and straightedge* It Is not possible 
to construct a 105 angle. 

* VII. Use only a compass and straightedge to construct: 

71. A scalene triangle ABC. 

72. The median to side bIo In A ABC. * 

73. The bisector of^C In a ABC. 

74. The perpendicular bisector of side AS In A ABC. 

75. The altitude to side AB in A ABC. 

76. A line through point P which will be parallel to line L. 

. P 
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ANNOTATED BIBLIOGRAPHY 
(Not on State Adopted Llet) 



!• micox. Merle S. Geoawtrv a Modem Approach . Reading, Meee: Addleon* 
Vaelay Publlehlng Co., 1968. 

Good for quiz and taet oaiterlale ae wall ae general epaclal 
concaptft. 

2. Dodaa, Irving A. Geonatry . New York: Harcourt, Brace and World, Inc., 
19t.5. 

Good for practical and coeoMrclal appllcatlone of geoaetry. 

3* Salth, lolland R. end Ulrich, Jaaee F. Oe oa e trY. A Modem Couraa . 

New York: Harcourt, Brace end World, Inc., 1964. 

■xcallent chapter on conetructlone and thraa-dlnenelonal geoaetry. 
(Chapter 3) 

4. Ready, Marvin, L. end Jaaeeon, Richard, E. Exolorlne Geoaatrv . 

Maw York: Holt, Rinehart, and Wlaaton, Inc., 1967. 

Excellent dlagraaa and explanationa of thraa*^laenalonal 
flguraa. Teachara co na antary glvea helpful additional 
explanationa. Very good aource book for entire quin. 

5. Ulrich, Jaaea, F. and Payne, Joaeph H. Geoaetry . Mew York: Harcourt, 

Brace and World, Inc., 1969. 

G^ptara one and two excellent on daflnltlona and fundaaantal 
ralatlonahlpa. Chapter five helpful with congruent trlanglaa. 

6. Gaodwln, Wllaon A. and Vannatta, Glen, D. Geoaetry . Coluabua, Ohiat 

Gharlaa B. Merrill Publlahlng Co., 1970. 

Chaftara two, three, five, aevan, eight, and ten vary helpful 
In thla quin for aupplaamitary toplca and axarclaaa. 

7. lAhr, Howard F. and Carnahan, Walter H. Geoaetry . Boaton, Maaag 

D«C«Haath and Co., 1961. 

Chaptara one, three, five, eight, nine, fifteen excellent 
for teat queatlona and quia natarlal. 

8. Mmro, Thoaaa and Wllaon, Catharine N. Tenth Year Mathaaatlca . 

Maw York: Oxford Book Co., 1960. 

Good baalc review naterlal. Excellent for additional queatlona 
for honawork or teata. 



AUDIO-VISUAL MATERIAL 

Fllan * By raqoaat only through the achool library 
Cat. Muabar 

1-01493 « Gaonetry and- You (10 nln.) 

1-01506 Sinllar Trlanalaa (12 nln.) 

1-01348 TrltlBFlTf * Tvoaa and Oaea (11 nln.) 
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Annotated Bibliography, Audlo-Vleual Material (continued) 

Curriculum Full-Color Filmstrips by Educational Projections, Inc. 

362 Introduction to Plane Geometry . Defines angle, point, line, plane. 

Uses of geometry. 

363 Lines and Angles - I . Emphasises kinds of angles. 

I 

364 . Lines and Ancles - II . Emphasises perpendicular lines and 

distance. 

365 Lines and Their Relationships . Emphasis on parallel lines, 

alternate Interior angles, corresponding angles, and transversals. 

366 Triangles . Types of triangles, smdlan, angle bisector, altitude, 

hypotenuse, exterior angl^. 

370 Intersection of Straight Lines . Distance between two points. Midpoint. 
Line perpendicular from a point to a given line. 

376 Geometrical Logic . To follow congruent triangles. Induction. 

7*dens . Very good explanation and examples. 

Filmstrips by S, V. B. 

• * A,- 

A-541-2 Introduction to Plane Geoasetry . a. Good coverage of angles. 

b. Adjacent and vertical angles, c. Practical application 
of angle msasurement. 

filmstrips by McGrsv-Hlll Book Co. 

9 Indirect measurement. (Excellent) Use after study of right triangles. 
OVBBHBAD VISUALS 

Overhead Visuals for Geoisetry by Jurgensen, Donnelly, Dolclanl 
Vol. 1 Elements of Geometry 

/ 

Vol. 11 Angle Relationships, Perpendicular Lines 

Vol. Ill Parallel Lines, and Planes 

Congruent Triangles 



Vol. V 



Construction and Loci 



